atopic dermatitis, who developed contact urticaria after wearing a new pair of latex gloves. Patch testing revealed the reaction to the natural rubber, but not to any of the other ingredients provided by the manufacturer. Prior to Nutter's report (1979) , contact dermatitis was believed to be caused only by the chemicals used in manufacturing rubber products such as gloves, not by the rubber itself.
By August 27, 1997, the United States Food and Drug Administration (FDA) had received 1,550 latex medical glove related reports of adverse events such as allergic reactions, including anaphylaxis (FDA, 1997a) . These reports involved skin or systemic allergic reactions attributed to medical gloves in one or more health care professionals or patients. Additional cases of severe reactions have also been reported from direct contact with latex medical devices other than gloves. According to the FDA (1997b), 16 deaths were associated with medical devices containing latex. All of the deaths occurred in 1989 among children with spina bifida and were caused by allergic reaction to latex cuffs used on the tip of barium enema catheters. Ownby also reported an additional death and five cases of anaphylaxis, out of 5,554 procedures (Ownby, 1991 (Ownby, , 1996 . All were adults undergoing barium enema examinations, with five of the six previously atopic. These numbers most likely understate the true number of cases of latex allergic reactions or deaths.
According to a review of epidemiologic studies by Liss (1999) , the prevalence (total of all existing cases) of latex allergy in the general population is considered to be lower than 1%. These studies were based on skin prick testing of participants versus testing for antilatex antibodies in blood, as was conducted in the much referenced study by Ownby (1996) . Ownby tested residual serum samples from 1,000 volunteer American Red Cross blood donors from workplaces in Michigan using the AlaSTAT assay (Diagnostics Products Corporation, Los Angeles, CA). The results showed a prevalence rate for the general population of 6.4% (Ownby, 1996) . One reason for this variation may be because the immunoassay detects circulating antibodies, not clinical reactivity. In Europe, the skin prick test is considered the best measure of latex allergy with reported sensitivities of 80% to 98% (Apter, 1999) .
Health care workers, particularly operating room nurses and physicians, along with patients with neural tube defects or myelodysplasia, have shown a high prevalence of latex allergy (Liss, 1999) . Most studies have estimated the prevalence of latex allergy in health care workers to be between 10% and 17% (Lagier, 1992; Liss, 1999; Yassin, 1994) . Health care facilities faced with worker disability from latex sensitivity find themselves in a dilemma because of the need to reassign personnel, substitute latex products, and manage workers' compensation claims (Liss, 1999; Phillips, 1999) . One study by Sussman (l998b) found the incidence (percent of new cases per year) of sensitization in hospital personnel using latex gloves to be approximately 1%. This article provides an overview of latex allergy in health care workers and others who use latex gloves, reviews the types of reactions related to wearing latex gloves, discusses risk factors for latex allergy, and offers an early intervention protocol for occupational health nurses faced with assessing potentially latex allergic employees.
WHAT IS LATEX?
Latex is the milky sap of the commercial rubber tree, Hevea Brasiliensis. It is a complex product and the main component of natural rubber. Most natural rubber is produced in Africa and South Asia. Trees are tapped for latex and a centrifuge is used to concentrate the product. Latex is made heat stable and elastic by vulcanization (i.e., heating in the presence of sulphur). Latex contains hundreds of proteins. Some of these proteins are responsible for the Type I (anaphylactic) allergic reactions causing latex to be an important problem, especially for clients (and health care workers) during anesthesia (Ansell Medical, 1995; Kantor, 1995) . This mixture of proteins makes it difficult to develop any desensitization technique or develop a standard latex extract to skin test individuals suspected of having latex allergy.
Additional chemicals, such as accelerators and antioxidants, are added to latex to improve strength, stretch, and durability. Common accelerators are thiurams, mercaptobenzothaizoles (MBTs), and carbamates. These additives are likely responsible for Type IV allergic reactions known as allergic contact dermatitis (Lehrman, 1996) . Natural rubber, derived from latex, should be distinguished from synthetic rubber, which is derived from petrochemicals. Synthetic rubber does not contain allergy inciting plant proteins, but has similar physical properties. Examples include nitrile, neoprene, and polyvinyl chloride. Gloves made from nitrile may still contain the same chemical accelerator, MBTs, as do some latex gloves (Reddy, 1998) . Therefore, nitrile 268 gloves may not be suitable for individuals with Type IV reactions depending on the particular chemical sensitivity.
LATEX ALLERGY PATHOPHYSIOLOGY
An allergic reaction occurs when a foreign molecule, or antigen, interacts with host antibodies or effector cells. A life threatening allergic reaction mediated by antibodies is called anaphylactic (Type I reaction). The process of antigen binding to Immunoglobulin E (lgE) antibodies initiates anaphylaxis. Sensitization only occurs if there has been prior exposure to the antigen, or a substance of a similar molecular structure. On reexposure, antigens are bound to immunospecific IgE antibodies, liberating histamine and other inflammatory mediators. These mediators produce a respiratory, cardiovascular, and cutaneous symptom complex (Kantor, 1995) . Latex sensitized workers may begin with systemic urticaria, allergic conjunctivitis, rhinitis, or asthma before progressing to anaphylaxis.
Latex exposure can also result in reactions limited to the skin. This type of allergy is not IgE related and is classified as a Type IV reaction. Health care workers in this case may present with latex glove eczema. Other varieties of Type IV reactions include contact stomatitis in those using rubber orthodontic appliances, and condom dermatitis. These reactions are not life threatening and are unrelated to the proteins responsible for Type I reactions. Reactions are probably from chemicals added to rubber during processing, specifically, mercaptothiobenzothiazole and tetramethyliuram (Kantor, 1995) .
Type IV (allergic contact dermatitis) is found more often than Type I (lgE mediated) in health care workers. These reactions, especially in atopic health care workers, may be a precursor to systemic sensitivity (Kantor, 1995) . One theory is the latex proteins may more readily enter the body if the skin is no longer intact, thus eliciting a Type I latex allergic response (Charous, 1994; Lehrman, 1996) .
TYPES OF REACTIONS
Three types of reactions can occur in health care workers. The first reaction is irritant contact dermatitis and is the most common. This is not an allergic response to latex but a response to external agents such as detergents. The second reaction is allergic contact dermatitis (Type IV reaction), and is caused by sensitization to a specific chemical, such as those used to treat latex glove material. The third reaction is IgE mediated and caused by latex proteins; it includes anaphylaxis (Type I reaction) (NIOSH, 1997) . Instances of anaphylaxis in health care workers have been seen primarily during surgery or medical procedures (Sussman, 1998a) . These serious reactions usually occur in patients with atopy and among workers or clients with a history of prolonged or frequent exposure to latex products.
ALLERGY SYMPTOMS AND TREATMENT APPROACHES Irritant Contact Dermatitis
Irritant contact dermatitis most commonly occurs on the hands. It may present a range of symptoms including redness, chapping, overt dermatitis with vesicles (tiny water blisters), scaling, cracking, and splitting of the skin. The onset is gradual, generally appearing 48 to 72 hours after contact. The causes may include (Ansell Medical, 1995; NIOSH, 1997; Reddy, 1998) Treatment of irritant contact dermatitis consists of avoiding causative factors in work, home, and hobby environments. Hands should be completely dried after washing and before donning gloves. After doffing gloves, hands should be thoroughly washed with mild soap and water, and dried. Water based hand cream should be used 5 to 10 times a day to restore the skin integrity, particularly after hand washing. Jewelry should be removed until the dermatitis is resolved. It is important to avoid the use of mineral oil or other petroleum based creams (e.g., silicone barrier cream) during the work shift if using latex gloves because the gloves deteriorate when in contact with petroleum compounds (Baur, 1998b) . Petroleum based hand cream may be used before bedtime if needed. Also, it is essential to avoid the use of powdered gloves because powders (including cornstarch) are a nutrient source for bacteria and can cause opportunistic infections on macerated skin.
Type IV Reaction Allergic Contact Dermatitis
Allergic contact dermatitis is also called chemical sensitivity dermatitis. It is less common than irritant contact dermatitis and occurs when a person becomes sensitized to a specific chemical. Chemicals added during manufacturing to accelerate processing and increase the elasticity, strength, and durability of latex gloves often cause the reaction. These chemicals can be adsorbed into the skin when latex gloves are worn, resulting in an allergic reaction. This reaction is a complex immunological process mediated by T lymphocytes in the blood, taking 6 to 48 hours from the time of contact for symptoms to develop. It may take as long as a week for a skin reaction to fade. Therefore, weekly contact with an allergen can cause a permanent rash. Signs and symptoms include: • Erythema and rise in temperature at the site of contact. • Itching. • Crusting. • Vesicles. • Progression to a chronic state of dry, cracked skin.
Symptoms may also progress up the arm, beyond the contact area of the gloves (Ansell Medical, 1995; NIOSH, 1997; Reddy, 1998) .
Allergic contact dermatitis is thought to result from the chemicals added during glove processing and not from the latex itself. Some concern exists that previous exposure to latex, along with cases of irritant or allergic contact dermatitis, may predispose individuals to later IgE reactions JUNE 2000, VOL. 48, NO.6 
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including anaphylaxis. Charous (1994) theorized the chemicals used in latex processing may disrupt the normal skin barrier and facilitate the transport of sensitizing latex proteins, causing the Type I, IgE reaction to occur.
Treatment for allergic contact dermatitis from gloves begins by removing the allergen. This may be accomplished by switching to a type of glove without the offending chemical, and usually means using nonlatex gloves or wearing glove liners. Some synthetic rubber gloves, such as nitrile, contain the same chemicals as latex. The chemicals may be listed on the glove packaging, but in many cases determining the chemicals used in glove manufacturing involves contacting the glove distributor.
Effective skin care, as noted previously for irritant contact dermatitis, often allows healing of mild cases after the offending gloves are replaced. For more serious cases, steroid creams need to be used on the affected areas to reduce erythema and itching. If allergic contact dermatitis does not resolve, or recurs after proper treatment and resolution, it may be necessary to further evaluate the nature of the allergy. An FDA approved test is available that consists of applying a patch containing latex chemical additives to the skin. The skin is checked over a period of several days. A reaction is considered positive when itching, redness, swelling, or blistering is present where the patch covered the skin (NIOSH, 1997) . The key to assessing the clinical management of either irritant or allergic contact dermatitis from gloves is a thorough history. A sample history form is located in Figure 1 .
Type I Reaction: Contact Urticaria, Protein Contact Dermatitis, or Immediate Hypersensitivity
This reaction is from exposure to latex gloves, latex products, or aerosolized latex proteins, and can be referred to as contact urticaria, protein contact dermatitis, or immediate hypersensitivity. Onset is usually within a few minutes to a few hours after contact with latex proteins. The symptoms vary from mild urticaria (e.g., wheal and flare reaction, hives) and eczema to rhinitis, conjunctivitis, angioedema, respiratory distress, bronchospasm, or anaphylaxis (NIOSH, 1997; Reddy, 1998) . It is estimated that approximately 30% of Type I latex allergic (lgE mediated) individuals develop respiratory problems such as rhinitis or bronchial asthma, or eye symptoms such as conjunctivitis. The remaining 70% have contact urticaria (Baur, 1993; Jaeger, 1991) .
Sample Latex Allergy History
This form is to be administered by the occupational health nurse to new employees or those who present with latex glove-related allergy symptoms. The intent is to determine if the individual has risk factors for latex allergy, based on past exposures and experiences. Answering yes to anyone of these items constitutes a positive risk history and corresponds to the positive history path on the protocol in Figure 2 . Treatment involves avoidance of all latex products including gloves. Health care workers with Type I reactions should not use low protein latex gloves or glove liners. The best approach is to switch to synthetic rubber or polymer gloves and avoid direct contact at work with latex products such as catheters, wound drains, adhesive tape, blood pressure cuffs, tourniquets, condoms, diaphragms, elastic bandages, and emergency resuscitation equipment. These individuals also need to avoid all latex at home and in the community, including common items such as rubber balloons, erasers, some toys and sports equipment, and elastic on clothing (Reddy, 1998) . Coworkers should be cautioned to avoid snapping gloves and need to switch to powder free, low protein gloves to avoid the possibility of latex proteins in the powder becoming airborne (OSHA, 1999) . Latex allergic individuals should wear a medical alert tag and carry autoinjectable epinephrine.
Testing needs to be completed to determine if latex protein is indeed the allergen. Two types of tests are common. The first is immunoassay or radioallergosorbent (RAST) testing for IgE antibodies directed toward latex. The second is skin prick testing. which involves dropping latex antigen in solution onto the skin and pricking the skin gently with a needle through the solution. Currently no FDA approved latex extract exists. Thus. medical providers must prepare the latex solution (Kantor. 1995; NIOSH. 1997; Sussman. 1998a) . Physicians generally prepare nonstandardized extract from materials to which the worker is exposed . This means different solutions may vary in the allergens present and their bioavailability (Apter. 1999) .
Bronchial provocation tests are also performed in some cases. particularly where allergic individuals are exposed to inhalation of powders from latex gloves and when other testing is negative. This pulmonary function testing measures the intensity of the reaction to latex allergens . A change in the Forced Expiratory Volume at One Second (FEV1) is an indication of a positive test (FDA. 1997a).
TYPES OF GLOVES
Health care facilities have a choice of latex and nonlatex glove products for both nonsterile examination gloves and sterile surgical gloves. Medical gloves are also available in powdered or powder free types . According to the FDA (1997a), in 1996, 90% of the medical gloves imported into the United States were latex. Of these latex gloves, the mix was 50% powder free and 50% powdered. The mix is not expected to change to more than 60% powder free and 40% powder in future years because of technology limitations in the chlorination process. Only 10% of gloves are nonlatex and any increases in glove production are expected to occur in this category of gloves.
Cornstarch Powder
Cornstarch powder, in use since 1947, is the most common lubricating material used to aid in glove donning. Previous lubricants included lycopodium spores (ground pines or club moss), talcum powder. calcium carbonate. and different types of starch products . When these former products were found to cause granulomas and adhesions after surgery. modified cornstarch was used for its absorbable . nonirritating properties. Cornstarch is now associated with latex allergic reactions because the adsorption of latex proteins to cornstarch particles produces aerosolized latex antigen . This material becomes airborne when gloves are handled or removed (FDA. 1997a; Kantor, 1995) .
One study by Tarlo (1994) , reported airborne latex allergen levels of 311 ng/m? in a laboratory using powdered gloves, compared to less than 0.02 ng/m! (below the level of detection) of latex allergen in a laboratory using powder free gloves. Respiratory problems and asthma like attacks are cons idered to be caused by aerosolized latex antigen . This has been documented by the bronchial provocation test. in which allergic individ- JUNE 2000, VOL. 48, NO.6 Liners are a good choice for individuals who use gloves for long procedures and for those with irritant contact dermatitis who need to reduce the moisture on the skin. uals are exposed to inhalation of powders from latex gloves (FDA. 1997a). A study by Baur (1998a) showed the threshold for response to latex aeroallergens in sensitized health care workers to be as low as 0.6 ng/rrr'. Individuals with this level of sensitization need work areas free of airborne latex protein.
Other Lubricants
If not powder, what process can be used to make gloves less tacky and easier to don? Unfortunately, alternative methods have not yet been perfected. Imperfections with current alternatives are a major reason manufacturers did not immediately switch to all powder free products when concerns about glove powder began. The most common of the current lubricating options is chlorination. This process involves immersing the gloves in a dilute chlorine solution, eliminating the tackiness of the glove surface. The gloves are then washed several times to reduce the amount of latex proteins in the product. Although chlorination is a common alternative to glove powder. the process can adversely affect some mechanical and physical glove properties, thus affecting shelf life. Other methods such as coating the inside surface of the gloves with a synthetic polymer. such as hydrogel or silicone. are also being used. These alternatives seem promising. but little data are available in relation to shelf life (FDA. 1997a).
Powder Free
Powder free (or powderless) gloves are less allergenic. Studies indicate work areas in which only powder free gloves are used show low levels or undetectable amounts of the allergy causing latex proteins (Kantor, 1995; NIOSH. 1997; Sussman. 1998a; Tarlo. 1994) . Sussman (1998a) found of hospital employees who converted (became latex sensitive as determined by testing). only those using powdered gloves became symptomatic . The powder itself does not cause the allergic reaction, although it may be used by skin flora as a growth nutrient and possibly predispose the skin to irritation. Therefore. powdered gloves should be avoided even in cases of irritant contact dermatitis.
Glove Liners
Glove liners are sometimes used under occlusive gloves to improve comfort and absorb moisture. The liners are usually made of cotton and are washable. Liners are a good choice for individuals who use gloves for long procedures and for those with irritant contact dermatitis who need to reduce the moisture on the skin. They can
Gloves with low protein are available but should be chosen only for asymptomatic individuals and only by reviewing the manufacturer's test results, not by a marketing claim ofhypoallergenic.
also be used over emollients for overnight therapy. It is important to note some glove liners have elastic cuffs containing latex rubber. Only liners without elastic should be used for individuals with dermatitis. Health care workers with latex allergy should use glove liners only with nonlatex gloves because the wrist area of the outer glove may still contact the skin. even with liners.
Hypoallergenic
Hypoallergenic glo ves are usually made from latex and should not be used by latex allergic health care workers. No standard exists specifying the constituents of hypoallergenic latex gloves. Since September 30. 1998. the FDA has required the hypoallergenic claim be removed from latex device s (FDA. 1997b: Kantor. 1995 : Kim. 1999 ). In fact. the FDA (1997b) now require s medical devices containing latex carry a label with the words. "Caution: This product conta ins natural rubber latex. which may cause allergic reactions." Gloves with low protein are available but should be chosen only for asymptomatic individuals and only by reviewing the manufacturer's test results. not by a marketing claim of hypoallergenic. When reviewing assay results. the lowest range of protein content is preferable. However. no U.S. agency sets a "safe" limit either on gloves or in the air.
Nonlatex
Nonlatex gloves are made from synthetic material s and should be used for all worker s who develop latex allergy. Examples are vinyl. synthetic rubber. and synthetic polymer. Initially. these gloves may not be as comfortable to work with for those accustomed to wearing latex gloves . They are less elastic. and more difficult to don and doff. However. nonlatex gloves must be used to eliminate the reoccurrence of latex allergy because avoidance is the only known method to prevent seriou s allergic reactions. For examination gloves. a popular alternative has been synthetic rubber. particularly nitrile . These gloves have physical properties closer to latex without the latex allergen s. The major drawback in the past has been price. This is becoming less of an issue because of increases in manufacturing and the buying power of large health care organizations and buying groups.
BARRIER QUALITY
Vinyl gloves alone are an ineffective barrier against disease. This is particularly true with viruses (Blaylock. 1995) . Studies have shown vinyl glo ves have high leakage rate s. One study showed leakage as high as 63 % compared to 7% for late x with similar usage (Korniewicz, 1990) . A case study by researchers at the Centers for Disease Control (CDC) and Prevention reported even with late x gloves and proper infection control procedures. 13% of 144 patients expo sed to a surgeon with chronic hepat itis B contracted hepatitis B (Harpaz, 1996) . The patients in this case all had cardiac transplantation and all showed the same hepatiti s B surface antigen subtype and partial hepatiti s B virus DNA as the surgeon. Investigators from the CDC found no break in infection control protocol or any event leading to transmission of hepatitis B. Even latex gloves may not provide the barrier protection health care workers believe they do.
The problem with vinyl gloves seems to occur when the gloves are stressed by the manipulations required for patient care (Korniewicz, 1990) . Vinyl examination gloves can still be used for short term procedures or general patient care. For lengthy procedures. or those requiring direct contact with body tissues or emersion in bodily fluids. the new varieties of synthetic surgical gloves are an option . However. these new gloves are more expensive than latex and may not have been sufficiently researched under typical clinical conditions (Kim. 1999) .
DISCUSSION OF GLOVE CONCERNS
Although the switch to all nonlatex product s in health care facilities is advoc ated by a number of organizations. all employers will not be latex safe (free of all latex products) overnight. First. only 10% of the gloves imported in the United States are nonlatex (FDA. 1997a). Although the capacity to produce non latex gloves is expected to increase in the future. it is unlikely the production of medical gloves will completely shift to nonlatex because of the expen se and time involved in changing over the manufacturing processes . Second. the price of gloves made of synthetic rubber and synthetic polymers is two to three times the price of latex (FDA, 1997a) . For large volume purchases. vinyl and nitrile examinations gloves may be comparable to latex in price. but sterile nonlatex gloves are significantly more costly. Third . the properties of latex gloves remain preferable to any substitute s to date. particularly for tasks requiring tactile sensation. Fourth. substitute s such as vinyl gloves. which are of comparable or lower price to latex. may not have the necessary barrier protection for some health care tasks (Korniewicz, 1990) . Therefore. the use of reduced protein. powder free latex gloves is a reasonable alternative for those without latex allergy.
If the glove of choice is latex. then it should be chosen based on the possibility of allergenicity. The potential to elicit an allergy from latex gloves is related to both the amount and type of protein antigens they contain. This potential can be reduced by washing and steam sterilizing the gloves during manufacture (Kantor. 1995) . Glove protein allergen testing has been conducted on a variety of latex gloves. Information about glove protein allergen testing is available from the glove manufacturers. Signif-icant differences may occur in the allergenicity of different glove brands.
The National Institute for Occupational Safety and Health (NIOSH, 1997) and the Occupational Safety and Health Administration (OSHA, 1999) recommends if a health care facility is using latex medical gloves, asymptomatic workers should wear only reduced protein, powder free latex gloves. This reduces the concentration of airborne latex protein contamination and leads to fewer reactions in health care workers. According to Baur (1993) , individuals sensitized to latex may react to even small amounts of airborne latex protein, such as from a few changes of powered gloves per day. Reducing airborne latex is critical when managing atopic (allergy sensitive) employees without existing reactions to latex. Studies by Arellano (1992) and Lagier (1992) have shown an increased risk of latex allergy in atopic physicians and operating room nurses who wear latex gloves. Often such health care workers react to coworkers' use of latex gloves, even after personal use is eliminated.
RISK FACTORS
To develop latex allergy, individuals must have been previously exposed to latex. Some exposures occur during medical procedures such as bladder catheterization and surgery. Occupational exposures involve latex glove and latex product contact by health care workers, including dental personnel, cleaning personnel, and manufacturing personnel (e.g., rubber industry workers handling rubber and chemicals) (Kantor, 1995) .
Any person who has had multiple surgeries early in life is at risk. Anyone who, in addition to having been exposed to latex, has a history of atopy or multiple drug allergies is likely to be latex allergic. Possible indicators of latex allergy risk include (Kantor, 1995) Latex allergic individuals may also be allergic to certain foods. Cross reactivity has been demonstrated with avocado, banana, and chestnut (Beezhold, 1996; Blanco, 1994; Freeman, 1997) . Other reportedly related foods are kiwi, papaya (Blanco, 1994) , potato, and tomato (Beezhold, 1996) . Severe latex allergic reactions in individuals with no apparent risk factors are rare but have been documented (Kantor, 1995) .
Given the known risk factors for allergy to latex, screening of new employees and employees in high risk areas should be considered by health care facilities choosing to use latex gloves. High risk areas include worksites with the most glove contact time or those using the greatest quantity per person. Individuals with positive questionnaires (see Figure 1) should be considered potentially latex sensitive and use only nonlatex gloves. This population also should receive further health education about the need JUNE 2000, VOL. 48, NO.6 
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for early reporting of symptoms if they come in contact with latex products or airborne latex proteins.
WORKPLACE MANAGEMENT OF DERMATITIS AND LATEX SENSITIVITY Latex Safe Versus Status Quo
Health care facilities need to develop latex allergy programs using a multidisciplinary team from all areas of the facility. This program consists of much more than just a latex free crash cart. The first step in establishing a program is to determine a policy as to whether or not latex products will be used in the facility. When considering whether to convert to latex safe or maintain the status quo, the team needs to consider the cost of the products currently used versus the cost of future disability from latex allergy. A study by Phillips (1999) presented an excellent method of cost analysis for these two strategies. Although the researchers considered only gloves and not other latex products, the study did find converting health care facilities to latex safe (gloves only) can be cost effective. Each facility team must define what latex safe means, and whether to include only gloves or all latex products.
Latex Procedures
After the conceptual policy is developed, the details need to be included in a facility specific latex procedures document. This document should include: • A protocol for purchasing latex and alternative products. • Procedures for managing health care workers who react to latex products. • Encouragement for employees to report suspect symptoms early. • Education about the potential health risks of latex. • Measures to be taken by coworkers of latex sensitive individuals. • Procedures for relocation of workers who can no longer work in high risk areas (in accordance with the American's with Disabilities Act). • Procedures for handling latex allergic patients. As an appendix to the policy, a list of all latex products (along with possible substitutes) needs to be developed and maintained. This list should be placed in each work area.
Analyzing Glove Usage
If latex gloves are used, the third step is to determine if the gloves used in the facility are powder free and have low protein. This information can be determined by con-Employee presents with glove-related symptoms properties, but also in the author's experience, employees who participate in glove selection are more likely to use the gloves chosen. All latex sensitive workers should use only nonlatex gloves. Housekeeping, maintenance, and food service staffs also need to avoid powdered latex gloves because of the potential to sensitize those workers or aerosolize latex proteins. These workers are less likely to contact infectious materials and suitable nonlatex gloves are readily available for these purposes (NIOSH, 1997) . It is helpful to develop a list of approved gloves and monitor their use. Some health care workers have been known to bring gloves to work because they prefer another brand. This can put latex sensitive workers at risk and needs to be strongly discouraged. JUNE 2000, VOL. 48, NO.6 Latex Screening Using a Questionnaire One way to facilitate the process of identifying potential new cases is to evaluate the quantity of glove use and the length of glove wearing, then to administer a latex questionnaire (see sample questionnaire in Figure 1 ). Analysis of the questionnaire results can be used to prioritize workers who require immunoassay or skin prick testing. New employees can be integrated into this process at the time of hire. All workers who test positive for latex need to be provided with nonlatex gloves and avoid latex products. This process will not eliminate the incidence of new cases of latex allergy but it should reduce those numbers, as well as reduce workers' compensation costs, and create an awareness of the need for early reporting.
Latex Glove Allergy-Dilemma for Health Care Workers An Overview
Roy, OR.
Latex Allergy Testing
One of the many decisions to be made by the team developing the latex program is at what point latex allergy testing will be performed for high risk health care workers. These are workers who regularly use gloves and are atopic, or have hand dermatitis. According to Sussman (1998a) , "all high risk employees should have latex allergy testing." This remains the best way to identify potential new cases of latex sensitivity and to intervene with nonlatex products.
Assessment Protocol
After an employee presents with latex related symptoms, the occupational health nurse must follow a consistent protocol to assess the individual, provide early treatment, and arrange for proper referral. Few protocols have been described in the literature. The author developed such a protocol in 1995 as part of a policy guide for a large group of health care organizations with existing latex allergy cases. The purpose of the protocol is to establish consistent assessment and early treatment of disorders that mayor may not be latex related (see Figure 2) . This protocol is not intended to assess life threatening Type I reactions. Any worker who presents with brochospasm, hypotension, or anaphylaxis should be treated based on the existing emergency protocols for the
CONCLUSION
Latex allergy has become a major concern in the health care industry since the advent of universal precau-facility and subsequently referred for latex allergy testing, if not performed previously. The emergency department in which workers are treated should have a latex free cart available.
The first step when a worker presents with mild urticaria, eczema, rhinitis, conjunctivitis, erythema, and itching of the hands or arms, or hand dermatitis is to take a history and examine risk factors associated with latex (see Figure 1 ). An assessment should then be performed, and the existing signs and symptoms recorded on the Latex Assessment Form, along with the severity based on a zero to five scale, with five the worst (see Figure 3 ). If the history is negative, the employee should be counseled about effective skin care and the application of petroleum free hand cream 5 to 10 times a day. Rings and other jewelry should be removed from the affected areas. Gloves should be checked to be certain they are approved by the facility, are powder free, and low protein. Glove liners may be offered as an option. Follow up needs to be conducted by the occupational health nurse every third working day as noted on the protocol in Figure 2 . Each subsequent visit should be recorded on the Latex Assessment Form in Figure 3 .
If the problem resolves within 9 working days, the reaction was most likely irritant contact dermatitis and not latex or chemical allergy. If the problem does not resolve within 9 working days, and symptoms progress up the arm or the condition worsens, the employee should switch to nonlatex gloves, be counseled about avoidance of all latex products, and begin the use of steroid cream (specific type to be determined by medical directives). The employee must be rechecked every third working day for 9 more days. If the condition resolves, the nurse needs to instruct the employee to follow up with occupational health services for any reoccurrence. If the condition worsens or does not resolve in the second 9 day period, the nurse should refer the employee to an allergist for RAST or skin prick testing. Follow up with the allergist should then be conducted to determine the individual treatment plan.
If the employee has a positive history, the nurse needs to perform an assessment and record the signs and symptoms on the Latex Assessment Form in Figure 3 . The next step is to begin use of nonlatex gloves, counsel about avoidance of all latex products, and begin the use of steroid cream (specific type to be determined by medical directives). The nurse needs to recheck every third working day for 9 days and record each visit on the Form in Figure 3 . If condition resolves, the nurse should instruct employee to continue to use nonlatex products and follow up with occupational health services for any reoccurrence. If condition worsens or does not resolve in 9 days, the employee needs to be referred to an allergist for RAST testing or skin prick testing. Follow up should then be conducted with the allergist to determine the individual treatment plan.
Reactions from wearing latex gloves can include irritant contact dermatitis, allergic contact dermatitis, and contact urticaria from latex proteins.
An early intervention protocol and documentation forms are offered for occupational health nurses faced with assessing potentially latex allergic employees.
Individuals with a history of atopy, multiple surgeries early in life (particularly with bladder catheterization), or allergies to certain foods are considered at risk of latex allergy. Journal 2000; 48(6) , 267-277.
AAOHN
The prevalence of latex allergy in health care workers is estimated to be between 10% and 17%.
tions. The prevalence of allergy is high in health care workers and in individuals with significant exposures to latex. Although some facilities have been able to convert to nonlatex gloves, most still use latex gloves for their employees. Glove powder can allow the release of aerosolized latex proteins and can affect sensitized individuals in a work area. Workers with Type I immunologic reactions to latex must have work environments free of all latex contact and aerosolized proteins. Workers with irritant contact dermatitis or Type IV reactions from glove chemicals may be predisposed to later latex allergy if latex glove exposure continues.
Health care facilities in the United States will not be latex free any time soon because of the economics of the manufacturing changeover it requires. In the meantime, facilities need to provide low protein powder free gloves to asymptomatic workers. Latex sensitive workers or those with allergic contact dermatitis need nonlatex gloves. Occupational and environmental health nurses need to educate themselves about latex allergy, be involved with the development of a latex program including proper glove selection for the health care facility, develop a latex allergy assessment program, and educate health care workers about the hazards of latex and the importance of early intervention.
